The lumbar spinal cord glial cells actively modulate subcutaneous formalin induced hyperalgesia in the rat.
We investigated the response and relationship of glial cells and neurons in lumbar spinal cord to hyperalgesia induced by the unilateral subcutaneous formalin injection into the hindpaw of rats. It was demonstrated that Fos/NeuN immunoreactive (-IR) neurons, glial fibrillary acidic protein (GFAP)-IR astrocytes and OX42-IR microglia were distributed in dorsal horn of lumbar spinal cord, predominantly in the superficial layer. In the time-course studies, GFAP-IR astrocytes were firstly detected, OX42-IR microglia were sequentially observed, Fos/NeuN-IR neurons were found slightly late. Immunoelectron microscopy studies established that many heterotypic gap junctions (HGJs), which consisting of Cx43-IR astrocytic process on one side and Cx32-IR dendrite on the other side, were present in superficial layer of dorsal horn. Ninety-one HGJs were found in 100 areas of experimental rats and occupied 91%, while only 39% HGJs were found in control rats. In experimental rats pretreated with intrathecal (i.t.) application of the carbenoxolone (a gap junction blocker) or fluorocitrate (a glial metabolic inhibitor), the paw withdrawal thermal latency was prolonged than those application of the sterile saline (i.t.). It suggests that spinal cord glial cells may play an important role for modulation of hyperalgesia induced by noxious stimuli through HGJs which located between astrocytes and neurons.